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(54) WAFER-DETECTING DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a wafer-detecting 
device for deciding not only the presence of a wafer 
being accommodated in a wafer carrier but also the 
accommodation state of the wafer. 

SOLUTION: A wafer-detecting device 10is provided with 
a light-projecting means 11a for projecting detection 
light to a wafer being accommodated In a wafer carrier, 
a light-receiving means 11b for detecting detection 
light which is projected by the light-projecting means 
11a, a traveling means 12 for relatively making the 
fight-projecting means 11a and the light-receiving means 
11b more, so that they cross the outer-periphery surface 
of a wafer carrier 30 and for outputting the detection 
position information, and a deciding means 21 for 
deciding the accommodation state of the wafer based on 
state near the peak of the change in the quality of 
received fight at each detection position due to the 
move, thus decicfing the presence and the 
accommodation state of the wafer. 
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<Dtf— >jft^<7>ttgg|ctt-3#, *x/\aifcMttflft£¥(IHr 
■TSfiJBT^IS2 1 .h^-rSOx/v&ttjg^i oic^fco 

r, ^x/xcD^si&i/JiR^tt^^fligT-rs,, 
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OX/\**'J7Ki|X$fi;*;h.fcOX/\|r;£ 

i2a*¥fS£0x/N**U7lcttL.-C*B»Ml^a)£ 
±m&th i4Hffi« t ±iEg*3MS:(c J; o T # £ ftfc S3t 

iro»b©e- 7ifi^©ttagi=s^#. -tiEOx/xcDUx 
£ « nt -r « k t «• *-r « c t * 1«« t -r « 

OX/V&tijgSo 

[»*«3] ±ca*¥«at;±c*3fc¥«f*, ox 
/\** u r*a lt •ji/xicawijitsaaaifr * c t & 
«#jgi Kie«©ox/\&ai!g«o 

•jt©, ox/\A<Jtett**irL^t^RirSiasi=aajite« 

**U C©aft*£&tiiL-C**aifc*£ U Ox/\ 
JMM*tt**iJir-r'<*Ox/\**g7©, ±fEi!lfS(£a 
(=»«-f*ttai=*Ui*Sia*U c»S3t*$±|BS 

So 

[»*95] ±E ! PJ»#«I4, ±E&tb<iB©. Ox 
/ n sjma-t * * ass n \z ±e a**© © e— * ise§ 
a<#£u j.-3-f-a)tr-^ia«3&<Hif3Sa>Bfli*axB.o 

ai icis«wox/N^aj^M<, 
[S^sie] ±E*)if#«i*. ±E*ai&B©, Ox 

ft£©H£fiK.Tl*«*ftf=0X/\2ttfifeXli0X/\ 

ai i-E«©ox/v&aj=gs„ 
[its?3S7] ±ih*jbt¥si*. ±E«tai<aa©. ox 

US**"*-* = t*»«t-r«, l:Et©7i/\ 

atass. 

[n««8] ±iB¥ij»r^si*. ±E&unaa©* Ox 



(=E«©Ox/\ttHi«a. 
[$§91©S¥iJlilfct»i3H] 

[000 1] 

Jtzsft ^^.fco x/\<7)^siau:^<7)iiR«flttsi^ atu-r ^ o 
x/\«ta«ai=H-rs. 
[0002] 

i/'Jp>Ox/\«>Sjtic*j^T 

lis Sfe», MAS. CVD. 7tM/i5XI«§(DJIS 

x/x-^^^xOx/x^^^iRSft-T'Slcafcor, Ox/\ 
©Ox,\*V<J7l*. «<*l*MI-*gS©IS:SJ 

c©««©**i=ox/\*»altox/\ 

1?ifc-5o f IT, Ox/\+v 'J7rtlcJ|Xi|rt£;h.fcOx/\ 

©tMMu*JMAttB**tt-r**«& lti*, < las-? 

[0003] <Li7ye^t>tiii, ig§a©&*f 
nffl LfcatH*«i*, < Lffitti-K9J£*ifc-fe>-y-£f5f 

SIBIWC»filLrJ0H(4**LfcOx/\©niJ«K=»AL, -b 

**Lfc^5^*a3fe**-ca» LT OX/\<D^»l^*iJffiT 
-r-5>4,©T?fe-5-^ iSifiJBifeBX-f yfl»B*t«: 

3&«6 0x/\a)#*i*atti-i-*ttai*«i*. «a.r*\ km 

¥6-8 5 O 4 2^fg|Z||i^;*;h.Tl^-& £ fc-5l:^ jgjg 
1*. C«)-b>-y-^Ox/\4rViJTlc*fLTffi*tfl<J(-±T 

%*x^??©a%**t-£©Ha£aa.fe* 

[0004] 

**wfflLfcox/\fl!)#attai-ei*» si oicst<t:a 

l=. -tr>-b-©< LgS$0x/\^±a>P B 1EiJcSA-r^fc*l+ 

■c o x/ NOJi2iitt«c»-viiJisft*im* -a icam 7? # * 
ox/\*ox/\4rv'jTrti=SB^(=«»jfcttLfc«a-e 

I*. «tliS#lc-fe>-9-<tOx/N4rA"JT*< : F^LTL* 
IV CfflttlljftiSff3ci4<i'*«:i\. fill*., Ox/n 
^A"JT©^SP^t,l*< L^V-ve>^-tr>+Hc<feoT 

ox/\©*a*au-r* = ti*-e*r, *+u7«>i* 
mt«<tf. &-rox/\*v ij7©-s?*gai5cL-c-t© 
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[0005] cw^a^^ffl^-eii^x/xoffi^ttll 

&S**l::<fcyOX/\a>:frfll£&iiil,T^-S<©-t?, Ox/\ 

tf^v'JTtoizz&mtooftMX'i&MZtix^x*,. i£ 

mi-^x/\a<#£-f 6^,!:*£l+£&a}U Ox/not 
&&J|JUii|W^£&ffi?-4C£i^#fcl,\ f^^lc. -?x 
/M:5iJA<4i:TUtt. *lc^x/\A<#^-r^c,hfc* 

[0 0 0 6] t7X/\A<^to}f A^tvfcttffi-CJRSft. 

£;h.T^-5±:, &tHB£l-^ v trV^-fe >-y-<Z>< L-gPA*'? 

x/\a>g^a5(csMLT^x/\^«#(+f-y. asaLfc 

T?» ^x/\<7)*&£;SlElr;&aJT?#fc<£-5<DT*, iSli 
* * L ft 6 & I* £ I* 5 * jfi 

[0007] M»*«x-f v********* 
/\i=iR]fro-cfcajife*a#u c^^-v ym»<Dfi 
icr}x/\^vyT£M»-f aifc^fciv, fin*,. ^x/\ 

$-t7X/\4r-V 'JTIc^^LfcttSSO^^^x/xiD^il^ 
&thr-2Z><DX-. ^X/\a5S;tS^$H#-r-5Ct3!)<T-# 
-5„ LfrU C<7>&tij¥fSI*, *lc3tm-tr>-b-<D53teM 
A<- 5£(0 Htt £ i§ tL tz i§aiz <J>H ^ x / \^ y t V\ Bf L T 

[0 0 0 8] P^ilc, gjfcStf-Jgajfflfil^jgjtfcA^ 
AMc^yjfiJBfr^CD-CI*. 0^'\tfMSbM AXUSLmtH 
TL^fcy. 2ttfitetfeg|-C?J|Xfiifl*^TUf=y Itt, » 

«t*flit4cfci*Tf*6i^. t7x/Nim*ic*y 
A'feott, micOx/x^y tfijgfr-5f£l+^s ilXHA* 
jfrfc x/ \A<^- o r -5 i: 3 #88* T^J fflfT- # l\, 

[0 0 0 9] ^B^COaWlis >7X/\4r-vyTlcHKIIfl$ 
ftfcOx/xOT^fs^iJBff-f 3f£(+t?fc < , *-v 'J 
^ x / \<d Jlx^ttfH £ t spj Brf 3 0 x / v£ tU !£B £H«-r 

^> •— £ I— ifc "So 

[0 O 1 o] 

<■. ^HSBC^&^x/v&tijgttli. -}x/\*-v iJTIc 



HKfft^+Lfc^x/Mc^iaiife^Sifr^ig^^fgi:. ±IH 
.h. ±i5^x/\<75nS®^fil«)-5«fc-5l=-hiafi3fe^lSS 

tt#txfiE£*¥KI-<fcoT»*;hJ=gftm<DS^b<De 

[0 0 1 1 ] Vtj£<DJi5tz< LteW \z><f*>-*&m 
1*3 C 1 < t?x/\* V 'J TP«9(Dt7X/\a>^^tiJT- 

tjfl)t% eiaj^ic^x/Mc+x^frHtfc yis?a*-t±f= 

(c^r«ffl'T^)teS3t^S!tA<®JSl='>'S:^a>-C. 8 

[ooi 2] ^3)E<o3ija^3fem-ir>-y-^ffli,^siaj 
-!^'t7x/\a)*tlf£l■^•^fl»fLTL^^)a>T-l*^c<. sjtfi 
t?» ^x/xoj^^w^^c^-r. •^■vyT'rta^x/xcDiiR 

^? -< -f X A> t> H P l-S^b L ^ «t y *S * -5 «*ME= Hf □ 

t,4fPlc^bLfcjSJ: ySfe*^!»»fil = -tfPfl5ffiHlcS 

[0013] tf— ^ifi€l^ca)«i:5^^ffiBll3*•^t^rflJ 
©i-r-Sctr-. ^x/xcDHR^tt^^ltlllc^tlj-r^ci: 

A<-e#-5 0 ^BJwH^aic^^x/N^ffl^si*. 

S^ffiaiXS^^SA^ t7X/\^-vgT$ilLTeitil 

[0 0 14] *#^<73«*Jl4lZ&&OX/\;8aijgM 
I*. S*«t'Si.'7Xy\^-v UT<D. ^X/NA^JlR^^^r 

rSmSStS^L, '7X/\JR$ft=KSI^«»T-r'<^'7X/\ 

L. C<OS3t*^±fBSitS5titib®L-CS3tfflIEfi 

[0 0 1 5] g3fe*<DraiE£fT oT*^^x/\giai$fT 
5<©t?. ^x/N^v'J7<r»aSAf>ig^^b(D^W5Si+ 

■r x / \<Dmmz.wto.$ti Km & « ic m ic«i m -r ^ c 
«tA<-e#-5o *5gB^<D»^«5ic^sox/\«iajsa 
i*. ^x/x^aiiia©, ^x/x^Jix^-r^^SHrtic-t 
12S5fe*a)^^ba)t 0 -^jafi§A<#4L. s.o^a>e— J7 
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[ooi 6] Ox/N^ilxSA-r^^ffiHrtlcSitScD^^ 

/\*<#tt-r s-t^jBfu a.ot°— j7ia^*<R>fSoif@*ffi 

x/\A<I L < HSL^tS HXl^Z C t 

[ooi 7] ^Bj^ff^jsei-^^^x/x^ajs^ 

I*. ^x/\^ffi{4«(D. t7X/\$.]R^-r-t#®Hrtlc± 

ict7x/\2ttStaxi*t7x/\osy <t*jBf-r-5«ffi^* 

[001 8] *£0^(D«#«7(r&6t7X/v&a3=£e 
I*. 1?x/N^tiH4S<0. '5x/\£JK#rt'<5*$Sffl*HC-t 

jfi^A^^OHfi^ffl^fcli^lZ^X/N^JlR^^Ot? 

x/\(OJ|x^^i:fiJWr*^$*-r^Ci:^^«<>: L- 
T^,^§o *7X/\i|xSft$p$ffi^.f = j2;ffiH|zMor«iai5tS 
ffiS^x/x^^-r^t^JKfL. -7X/\A<^*lzi|K$ft* 

[OOI 9] *fgl!ScD«#«8IC'Bi5^x/v&tiJig^ 

i*. t7x/\giaj{am«>. ^x/x^iRSfl-r^^iEHii-jcji 
jfi^ft<Rff^fiissaK.'5ctMi#(ct7x/\+v u 7©*xx 

act^gti: LTl^5. t?x/\«)il2$ftgSKJ.m-«iai3t 
£&Sl<*-fe!-5i<Z>j!><?f£U C=h,l*^x/\?I N ^It±i3t^ 
ifc&£l±St><&^l*fc^<!:¥iJBTU t7X/\^vUT<DM 
XI*/*- '-r -f Xf^'Otfrti: LT fcHf-r 5. 
[0 O 2 0] 

#fi§LT, ^s^ic^s^x/N^tii^aico^-ciJiB^-r 
So *^0^ic^^^x/\^tij^i o<di -ommmw 

. S5t-r-53tm-t>-9-i 1 <t. zm/fm-tis-y-i 1 £^x 

/\=*rV'JT3 0(Z;a- 3 r^i!l^-a--5^i!)^l6l 2t, Z 
(D^iS^Kl 2lcJ:or^ijjLfc3tm-b>tl-1 1 0>£i4 
S4i<7>g5fc#Sgfrt>. *tU7rt(D^ x/\i ©JlXfcWag 
£*JISf-f £-te>-y-=i:> hP-7 2 o%l<i:frt>*j£;*;h.T 

[002 1] 3fcS-tr>-y-1 1 I*. SiS3teitiJ$"r^ , <0t 

y. sftss (s^is) 1 1 a. g^sn 



s) 1 1 b. -fe>-y-#(*i 1 c &t;c*if,(cSiK* 

*t. 5fcXI*mfi££*. £8^8:1 1 f ^£fre,&fi£;k 
ISifcSPl 1 atSJfcgPl 1 bl*>7X/\^v'J 
73 0<DiSfliJ(c*Ka]E4S^ri^-5o ^xm*-*- U73 

0 a>*t (Sj f -s m iz i* -t? x / \nsLtom a?® sp*<R»f em m x- 

^StlTfcy. #Jx.l*. 3 0 0mm<Z>t7X/\i 

<0>J;il*> 1 3«CXI*2 580 . *>*fSgSI~«^LT3f 
ePpgPraPraTTSJSiK^ftTl^, -?I/\+V'J73 0 
l*&ffi5fc£SiS-r-5*m-C'T-£-C*sy. &#SM I ale 

<fc-ora3t*^.fc«iai3feA<i7x/\i zm&Lx&tft&'i 

1 bT'S3t$^.5ii^l*. g5ftm*<3£'> U 1 1 
af=*oTS3t$4xfc«ia33tj!i^X/\1 t>*vTi::i6 

ssatspi i bX'&ftztizm-ent. S3te*A^'>Ltf 

l^cfcaiCtEoTI^-So *<D—-}5. Ol/\+V'J73 0 |Z 

[0 0 2 2] gJtaJl 1 atS3feg|5l 1 bl*. -fe^-tf-X 
^-f K^P-y? 1 2 a ^LT-H-^yl 2 b 
iSjIc^iJnl^lcBty *-;U*v1 2b(D4g$P 
(CiglfS^fc/^^X^E— ? 1 2ml;iot'5l/\*-V , J 
7 3 OtfMlJSSI-jGoT (E*. ±T^(S]lc) ^ia-Tixfe 
■plZ&oTl^o ffi. ^X/\*-vM7 3 OI*E]Sl,&l^ 

J: o T 5£ftSI-«*#-t? # £ <fc 3 1= Jft o T L» 
•So X. /U^^E— ^ 1 2m(Zl*. /^UXf6±l§2 4A^ 
t>ggtd/^UX*<i£ SjtSPl 1 ba>^tue 

[0 0 2 3] 5ta-tr 1 1 cl*. -b>-y-zj>hP 

— 72 oic^wirSigE^nrfcy. /^ux^e— s« i 2 

ml*. ^— ^SgSiffl K^-f /^1 2d^Ut>^> 
hP— 72 oirmmMlcS^t^^TL^-So X. -b>-y-a 
> h P— 7 2 0 1*. ^B=i > h P— 7 40i ttawi: 
K!S*^?*t•Cl^•5o II:, ^E— ^SiSffl K^-f/^l 2dt 
8ta>(.p-7 4 0tli > «ms*)lc^$tirL>5. 
[0 0 2 4] -tr>-9-3> hP-72 01*. C P u 2 1 c 
tt^'J 2 1 mtj!)NC)«fiE^*T,r^x/M omm^lfUR 
JWttS^fiJBf-r5¥iJBf¥IS2 1 *JBf^S2 1 i-tr> 
-y-^:«:i 1 c t<Dffllz-ft-&-?£A/Dzi^/<— ^ 2 2 
i:, SSp> hP-540t¥iJW^IS2 1 &a>MI=^ft 
•T5S/P^glS2 3i:. =E— S»!HKlffl K^-r/^1 2d 
i:*iJ»f^S2 1 irWr B 1IZ5>^-r5/^UXf6±S2 4^t 

[0 0 2 5] Jfelc. ^(D.teic^^+i.yiOx/Neitii 

sn o^ffl^fct7x/\<D*^at/iix^ttsi<Deiaii=^ 

t^r. 02^e>H5lz^-r7P— ^v— Kcar5#SiB^ 

ts. -!?x/\cD*»&t;j|xiifl««i^«i{u-r5(zaf=y. 

^-TSIOI-z^UX^E— > 1 2m^|gi!iL. JfeS-te^+M 
1<Dg3ta5l 1 atSitSPl 1 b^^X/\+A-y73 0 
icjftoT^lS^-li-StttlC. ^li*|C-fe>-tl-1 1A<S 
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o) . f lt. ^ai^^fcr^-py^ttai*^ 

A/Dn>/<~ Si 2 2lrj:-DTA/D$^LT^-a)S3tfi 
-<Xf&£CD^&.!: LTI*. C PU 2 1 c<Df*3S?T?S/W 

^bftiaiccbor, Ei6 <d- ^aic. 

[0 0 2 6] g3fc*(Dgl&*iIE£fr? (X^'V? 

fiM JUT rd^j k?&o ) <7553ta$-^tt 

ailSLTfc^. C+i^gJtaS^fiSi: LX*=E'J 2 1 m 

i=e«lt33<. f lt, *x/\<D**;ao:j|jufri*»* 
tttu-r * £ *5 x/ \* * u r 3 o con £ *s it *> t 

CD*iiEg£fflUT«£iE;1tlp:-f £„ ML ^<7)S3teiMf IE 

u r <DSiiip g t* v i ) t t m u % *§ * i*. ttm 

i HfiltfriLtfax, *<7>&0>^i/v&ai*§lc 

[0 0 2 7] zojc^lzjfca-tr^-y-i 1 (DteBv 1 — $S 
CDgftfix- S» l-*t U />TXI&2:&tfg3fc»liiiE£?T 

PU2 1 c fZcfc T>"Cth-ff L« gjfcg^bCDflkttfilA^i: 
fcSffiH£tf-*jfi^£ LT##>£ 3) o 

fSh fS^fil*<l5l^i:^-51iS'>' F d:a5H : te-^ifi^(c$ 

[0 0 2 8] gftg^b<DfK#ffi*<3|i,tfc-&ig 

tti^-tv+Ko^^-, ni7ic^-rg^*^b^a-rEia)« 

*«>»#*IM\ #3t«Sfl*88£Jtfcy£ 
^ffiSHrV+KOii^ gpfeg^bSfrTlHOTli-hSSi: 

[0 0 2 9] X, Ji^<D^{l^tt«-r-Sf-^fcoT, 
±5E<D««-ft^lr < fcoT, g]7l::;}3OTI*3-0<Z>hf— ? 



£^-fr*X3¥«>bf~ S'jfi^t.^S^^o fit. t?x/\ 
<7)**l¥iJ&JlcSfc^>ri*, 3^»ttLfce— 
£ jfi^C&c£ A^/*— T-f l/^'f l/£^t?*5x/\4r* "J 

*U lUTIc^-r^)HT-C^,t.<»jR^i: ; t(^{1--r-5. 

[0 0 3 0] S-fS^DI-^X/NJCt^SBifi^lCtf— 
^A<fe^A>5^$fiJBT-r-5 (Xf?^1 4) . fSJ. 3tS 
•feV-tM 1 COgjfcgpte, /^l/Xt-J 1 2mlc,tottN 
— ;i4a£l 2 blc»-DTfi)FrS<Ci$St?^K)L<fA<e)^dtJ 
3t£g3feLT;fcy, #«-fe>-tM 1 <D{iM«ffi[*/^UX 
MS2 4i<CPU2 1 clr5£2fc£oTl*£<7>T?. HI 7 
-tr>-9-l 1 W^aifeSA^^x/NJjsJftgpja 
^<D«!ffl-e tb ^ *x O x/ MKHASPifiGlam fflm? 5 

mw> \~ n mr ^ c t *<x- # ^ . 

[003 1] ^x/M|xSftg|5ifi^ni=e— >5a«IA<fc^it 

^i*. ^(Dif-^i&m^m^omm^mTLxi^ii^^ 

^lA+t'JTSOffllg, -7X/\Hlzo^T<7)||^ 
SA^^A^*tLf=fitt?fcy. Sil^m-tr 1 1 

^SxTL^-S*^-, fiP*», H7l-^-rS3taA<Hfl^T 
[il■^T^,^^Ji•8•|^. *3l5^X/\A<J|X!^ft$^^^•<^r•^^^^ 

cd «*: a tc«si t is - y -*>-r ^ t7 x / \&tbm ahotjix 

Mlf A< c: 0>SP# left t, ifi tx ^ X / \J|R!^SP r-^ C X I » -5 

mzmx-x^ta^ms. m*>. s*i*<m 7 ic^-rrafii 

^T@oTl^l^l4, t7X/\^p^-cDte<D|StS!felc«fe 
•5383fcT-fc:<. ^x/\^-viJT3 0<D*X-¥>/<— 

A<<£TLt=lcj®^JS:l>i:¥iJBrL. ^x/xroJlxs^ttJIlcl* 

i), 

[0032] ^JL/MkntitmvHruztt-r^xat?- 
^ja^i-otNr±^<DXT--v^3 o~x j r-v?3 2 

i*iic*i**yii-. ^t>r. ox/utesftasjfi^ictf 

^x/\*i|XI|ft<t¥iJBfL-C (Xt^1 6) , ^x/\*fe 
(D^as^^T-rs C^^-v^l 7) . 

[0 0 3 3] e— j7ififi§A<^x/M|RSft$Pift^rtl-*^« 
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I^X/xtfLifW-f £ (Xf'^2 1) . (Set, C 
|C7l/\4r-f 'J T 3 0 {Z*cX*>/i— =r 4^9=5 << 

[0034] I^T. e— yi&m<Dl%tf-&<D<f%iZlPifr 

T L * -5 frX I* * y <fi± t fc >5 x / \ A<iUl*ft * *VT I * -5 t ¥ IJ 

^(DJI^Nen^S&^NstirroMNen-NstA^X/M *fc 
#(&«J?£iejLTl^A<, ^x/\jfi&0)®Hi*]|cfcS:if 

[0 0 3 5] tfcoT. -fctomtlt. 9i/M«[»fl)S 

'7X/\(X>^«)lRSft(^i:«lttl3feA<iS3t$^^^^:l.^ 

Xl^ZOX. = ©J:3<ttttt«!fc**i;JBl*'5x/\j&«2 

ttStar-iixsft^-ci^jK ^-yofcsox/N^nxfcij;* 

[0 0 3 6] t°— 9ifi^(©itl*<-S<DitlfelrtT*feSi:fiJ 
ILfci^lt ^©J|X^gP(=t7X/\*<JliElzi|JlSS|lj$^T 
Uf-yT'2 4) „ l*Lt<DX/r <y :?2 0 -X 
"TVZf2 4*-t?^-7X/\J|X^ggjfi^W<7)±-C(Dtf— <7fa 

£&7-f-5 Uf»^26) „ fit, t>t3>hP 

— 72 0-e#t.*LfcCO«ltliSgmi*. gl3> hP-7 
4 0(-ffi*$*t'5. 

[0 0 3 7] ft. -tSEOT&iiJJU— ^l/l*. -j?X/\J|Xfo»i(B 

*«iai;iijittttffi«>*ijBi* tra ¥-ih<d— ufc tro 
aav, tor. -7x/\j)xsifl$pififiia)ffiHrti=e— ^iSfil 

A<#«E-r-5*'>5A^fiJBTLr±5EcOX : r-v ^2 0~Xf 
•v^2 5£T-£m\ *<D&, ^x/M|x$fl$P3fifi§(D®H 

^3 SfiT-^froTt&lV, 

[0 0 3 8] X. *&W<D%L&liim*. ^SttCO^X/N 
CD (□W^hf-fX^) S£<»*&&tfJ|X$ft*Kag£& 



^X*>+#lzS.mH&&tii?&ZttfX$0>X. *&BM 

<7>%i&tmm<D%)m&mzzktfx>zs>o 
[0039] ±.&<T>mmMmkmt^K 3tm-fe>-y- 

[0 0 4 0] 

*-r«*aJtt«««i:±ia»**SI=J:or»6*ifc» 

[0 04 1] tt*©^5l~< LJfcV-;/ t°>^-b>-9"^ffl 

. ^ffilSf^x/M^X^ttlifcy 
y-f •SCttffclV, -l7X/\»ffiA<^LX3 0 Omm't? 

[0 0 4 2] X, ft3fc<&&i&ffi*7t«4*>1f£^7i«lffi 
•C7X/\<0=ff &*fl+£!|illBTl,T l,*.&a>-t?l*£: < . STfefi 
■C, ^x/\fl)W»<D^-!5Cf>'r. yTrtro^x/xcDJR 

P, -tf P iz L. fc^ ,1: y Sfe* S «»M= if p (OSI l-S 

[0043] e— ^7^ael^ca)<i: ; 5^peHl=»r3L^•cf|J 
a<t*^^„ *&e;i<o«#JS3ic&£<7x/vi&ajg»i % 

Sjt^SR^-hlHS^SA^ ^x/N^A'yT^ilLr 

X/\*V 'J TlCffiS LTJIX!^ LfcttfilT-^X/NOit^S 
£$t#L.fcA<f.. ^x/x^^iix^JjK^ttffi^^air-^ 

[0044] Ox/\sss*t yri-^t^fc^x. 

/<— T-f >'7*^1' 'J TCOSil^^^b^OT^S^ 

Slt«C&«:<. t?x/N^ai^^5ctA<T-^i.. *SS 

Bja5«*«4ic^^^x/\^ai^Mi*. amt^t^^x 
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• 



O x/\JDuMttJB £ flBff * # \* V'J T<D±IHrJt^ 
fB»*S3t4 (titlxLT S*liIEi£ ©us -r «W3?JR 

[0 0 4 5] S3lta©»jE*fTr3r^6'5X/\«IU*ff 
5<D"(?. Ox/N^v'JT(D«S-V>igB#^{tcO^^Slt 
■n=^x/\0!)*aiao:jK»ttfl8*ftlzjE5SI=«tiJ-r-5c: 

t*<-c*-5. *«na>n«4i5i=ff«^x/\«k(i]£s 

*C=*x/\tfjEL<JMA*ifcTl**£«Bf**«*B** 
-?Z>Zk$&&k!uX^Zo 
[0 0 4 6] ^X/X^lRjrt-r^^eHrtl^SJtSO)^^ 

fil$Sx.TL^fl!)-C, 'Jx/xSJCHrt-r^^iiHrtl^^x 

jfCO&lVDT*. ^x/x^r-v UTro^x/NJRSflfiSI^^ 
x / \jb<j£ L < URSfi * tit I * & <!: ¥ 'J St t « - h 1*X £ 3 . 
[0 0 4 7] **H0!>»*«6l=ft«*x/\ttttJ£fl| 
I*. *x/\*ffltt«flX ^x/N$J|xSft-T-<#«SfflrtlzJi 
Eft**©*fl:«>lf— 2ifi«j&«#ttU flofroe-^ 

ic ^ x/ \ 2 -7 x/ \©s y «t ipjuf-r zmm & * 

-fSC,!: Ox/\^JS$ft-r^#®Hrt 

-f^#®Hrtlc^x/\A<#£-r3<t*J»fU 

* & y *< £ C T t » £ i fl Br-r 4 z.t t>< X # £ . 

[0 0 4 8] *^B^<D«^7(C^^,^X/\^ttJg^ 
ifi^A^Sfl)^fil^axfcli^l-^x/\<o^toiR$ft^ro 

•5x/\a>jsamit t warr i> c t £*#ia t 

LTl^-5o ^x/\jRSsftgp^ffix.fcj£eHlcMor^a35t 

^(D^roOx/NCDBS^^KJh-C^^, 
[0 0 4 9] *^BJ<©|i^^8lz^^^x/%^tli^ 



lHS*S«)^^b<0t o -^ia^A<#SL, lOfCt-^ 

li/ -< > ^ ^ -f > A<#«f 5 i: *ij Brf $ *«g £ WlT 
£Ci:£4#gt<>: Lt^5„ t7X/NO)i|xSftgeJimi^tll5t 
£»SL£-t±3t,<DA<#£U cftli^x/Nfi. 

t * is9=7<< ist h*& lx mm-t & C t 

*<T-#. -7X/\<D«M£fcB£R&.[]:T?#& 0 
[0®<©ffii$i&l89jn 

[si] *^Bji3«st7x/\^aj^g*^-r«RBS*^n 

[i2] ^B^lc^S^x/NW^^arJJlxJiiftttXI^^tli 
[03] 020>:7P — ft- HOBK 7P- TV— h£ 

^■rgir*j&-i)o 

[04] @2(D7P-f A- hl:i< 7P-f t- 
[05] i4(D7P-ft- HIZj^<^<D7P— TV 

— h$*-r0-ei5-s. 

[0 6] *f§B£(C&3t7X/\&ffijgfi0>g3fc»<7>*§IE£ 
lttB8-r«fctt<7>0T?fe^o 

[07] ^iflic^s^x/x^m^a^oxVNa)**!^ 

u:j|R^S<oflBf*a5iB^-rSfci6co0^i5«)„ 

[0 8] ^BJ|=^^^X/\^ajgMro-7X/M|Rj&li{i« 
T? CO ifc W <D ffl Br £ tfc BB "T -5 fc A 05 0 Tf fe -5 . 

[09] -^y^Cfc^X/^^X/x^rV'JTICJlXSft^ 
^.fc«SI*^-r0t?fc-5. 

[01 0] fi£3)E<7)< L^V^t?>^-fe>-y-^fiJfflLfc-7 
x / \«ltij <D#gg £ ^"T 0 X th -5 o 

1 ^x/\ 

i o t?x/\^aisa 

1 1 5fc»-tr>-y- 
1 1 a *S5fcSP 
1 1 b S3tSP 

1 2 ^IS^fS 

20 > h P — 5 

2 1 *JBf^S 
2 1c CPU 

2 .1 m * 'J 

3 0 9l/\+tU7 
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[0 7] 




'JxAJiJUfiS 0iaJ»«» 

ifrB<D«SB i&ttoKB* ffi«<DttB 



[HO] 




immai ¥jsi i *e^4a 

[*«*jE 1 ] 

[«HE*HMIS«] 111*3! 1 

±isfi?t¥isi- «k o rest * *ifc8ti53fc £&di-t * 
hzt & t s ->x/\*tnsi«. 



t°— 734^1*. ±taas3t^isA<ffi^aiMtEe,S3fe» 
*Mt;!><:?5xfr f,ifpic^^b Lfc^* y 

211 KiEiSflJOx/vfctljgm. 
[3M§W*IE3] 

[«IE7J2;] £M 

/N^jR^-r^^^B^ichiggiteXD^ib ai-s^^r 

5Etf>P,:h,5 bf— 73&^^#^L, Mo*<»tf— 7ift€§A< 

x/\A<iE L < HXSN>l£;h.T l^-S fcflBfr*«HB* * - 
kZft&t-fZ. M#gn icIE^^x/N^tti^Sc 
PNStffiiE4] 

[«iE^m^e«] title 

[**IE75j£] 3EM 

[t»*«6] ±&mm^mt. ±fR&m&m<D. ox 
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fiif^ajigfl^ffi^moFW^w^ffi^Ti.^ig^ri-Ox 

»«4fl (=E*<D*x/\*tli*«. 

[^«MjE5] 

Mi**] £m 

[«*«7] ±E*iBf*ai4, ±E*aittit«>. 7i 

/\*JMA*^*ttHrt(=±E»**©*fc*J=»^T 

*efe6*i«e— ^ifi«j6«#ttL» mo*«>hr— *ifittj&« 
Jtt»**i*j»-r*«ii8**-r*^i'tw»fc-r*, at 

miEtt**a«] KM* 

/\^^-r^#isani-±§BS3teg(D^-ib fl:i-&-J^r 
< r/^-r *t«wr*wii**-r* c t * 

[¥ttM3E 7 ] 
[ffiIE*fJfc*g*] BJSfflS 

miE^*gis«] oo i o 

[0 0 1 o] 

jR«*nfc^x/\i=ttai**a*-r*a**st» ±e 

fc, ±E«5x/\(DnSS$«fflS«t5(=-hES3t^S» 

±E5£**«* <) 71=** LT«»MI=iHBl*1*, 
*©ttttHfc««**tiia-r*fM»¥«&* ±EtttiJ&fll 
WjBfc±Eg3fc¥l&l-«fcoT»g>*ifcg3fc*<P%fc«l= 
&givc*ft £*v-5 fcf-fr ifit»a)Wl=»-J*. ±1571 
/\©JMAttlS*¥JBr"***IK*«i: C <b £ f#® 

[#«S*§iE8] 

[fflIE***8g«] 00 12 

[0 0 12] X. «*©»ii»*W4*>-**m*fctttB 



T?7x/\©^i!i7£(t£*jBTLxi^©-ei;i:fc<, g^s 

T^JBtLTI^S©"*?, '7X/\<DW»<D^-)5fe.-r. 
TW<D7X/\<DJlK»^«8*T'*iJ»r-r^Ci:A<T-#^. * 
^©ff-fc^irfl^^i/vSiiigmii. S3tfi<D3E1b 
«l=a-3l*T**>6*t* tf— gffltttt. ±EtSS3te¥K 

[MiEM^ss*] mmm 

[ffliE*t*«g*] 00 15 
[«iEl*3#] 

[001 5] ajfeiroWjESffor^&^x/xatasff 

5©Tf, 7X/v**iJT©«»£»&»b©K»£filt 
■Tl=t?x/\©W«f»tfiRa«t8l* ^iciEffilc^ffi-r « c 
ttfX-ZZo ^«n(0tt««5l=ft«^x/\ttUS1K 
I*. 7X/\*ffltt«©, ^x/xSJUHfrr^SttHrtlC-t 

Eg*»q>Kft »t=«-Ji>r»to bjvs e— 7 jft€ijb<# 

©«*fi*T^*l*»*l=7X/vOTEL<iMA*ih/Cl.* 

C*«Mt3Ei o] 
[*iiE*rgi§gi*] h«b« 

[ffljE*HMiB«] OO 1 6 

[OOI 6] •7X/\$J|SSfl-T'<^®BrtlCg3fea(D^'(b 

w-r^^ttBrtic^x/xjWffft-rstsHffu moe- 
^jfi^ffiS©^^-^^©-^ ^ia+yut 

«)7X/\*l»tt11l=7i/\3&tjEL<«H***LTlx*4:JpJ 

i^wmm i 1 ] 

[*&IE»**S*] WWW 
00 17 

[«iErt#] 

[OOI 7] ;MIH«>lt*B6IC««*X/\tttt]|m 

(* s •Jx/NttUittM©. ^x/xSJMfrr^SlfiHrtl:^ 
Eg3te»g)K<b >l=»-3l>r»ft 6ft S e— * jfi^A^S 

(Dffi£SjLTl*£«^l='7X/\2*ScStaXI*7X/\(Dfi 
/x^ft»-r^<#gHWt=±Eg3lfc»g)K<bai=»-JLxT 
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rtlc^x/\j!><#*E-f S^jbjtU lot*- 7j£87b<f5i£ 

C^SSSffliE 12] 

[«IE*fglSiB«] OO 1 8 
[*f jETjSt] £M 

[0 0 18] *flWa)l»*«7lC«^^X/N^ai^* 
I*. -7X/\«iaitem<D. "7X/\*JMM"'<*«SB*H=± 

ttBi=soT*a**a*^x/\*t#ar*i:*i»L, 

3E 1 3 ] 
[«IE*tfc«g«] BJ$fBS 
[ffljE*HMIl«] O O 1 9 
MjETJ^] £M 
[ffliErt^] 

[0 0 1 9] ^IBCDtjljfcJlSlcfli^X/N&ajgfi 
I*. >7X/\^t±i<4M(D. -7X/\$JKi^-rK^«5ffl^(c± 

£U S.o^-©tf—7ifi^A<R(fSfiI^S^'5ctMi^lZ'7 
x/\^y U T<B*XXI4/*— ^^v-f >*<#£e-t £> 
t*fl«fi--5«ll**-r*C4:*»«i:LT^*. -7X/\ 

U ^x/x^-v'JT^XI*/^— T--f 

[¥WHjE1 4] 
[ffljE»*SS«] HMtt 
[ffljE*J*JSB€] 0 0 40 

[ffliErt^] 

[0 0 4 0] 

/vfttHSBI*, -7X/\*v 'J TI^JRj^S^fc^x/MzSI 

£ftfc1£tii#£8ttB-r£g3fc3M££. -hfa-7X/\ro^S 
®^«!«J^J:7lr±iHS3fe^SSi;±iaS3t¥S^4rV 

3fc«q>gfls »i=tt-3i»-c*ft tf— 7 i&^<pi|6ics 
±E*x/\©JMM*»£apj»r 



[*««jEl 5] 
[ffliE»**g*] HUB* 
[ffiIE*tmJSg*] 0 0 4 2 
[ffiiETJ;*] £H 
[ffiJEl*®] 

[0 0 4 2] X. >-tf-£m*fctttiB 

TJpJSrLTl^fl)"*?, '7X/\0)*fe«)« I f'5CP.-r, *Y'J 

aics-^ixr ^fe ^fta tf--? istti*. ±iaisgft^fs: 

fcA«ky»**«»fll=4?pa)«Bi=»-3i.*T*IBfr* 
[¥««iE1 6] 
tt)|jESttMIS«] O O 4 5 
[ffiiErt^] 

[0 0 4 5] »*««>1iljE*fforj^6 , 7X/\ttm*ff 
7<B^ ^X/v^U7<&8SAN!l8#gfl:(DfJ#£glT 

r(=-7X/\©**at;j|j«fltti8s?in=jE*i=am-r*c 
<tA<-e#^. *n^<ow^5(c«s«7x/\«iiiisa 
(*. 7iAftaifii©, -7x/N*iunw-r-<#BsHwi=± 

(Di)i$Sx.TL^'ti:L''ii-&(r'7X/\*<iE L < ifcttiZtlT^ 

[^«E«iE1 7] 
[MiE*tmS^*] HM« 
[*IIE*t*JSB«] 0 0 4 6 

[O O 4 6] -7X/\*J|Rtt-r^*«SBrt(=S3ti<D^^ 

«tca^Lvc^to g>^^ tf-7 isttayga u n?® 

»T'<#©Brti:i'7X/\A<#a-r*iflB&U loif- 
©•7X/\J|»|rttt11l='7X/\j&tjEL<i|Rtt**vTt»*t i W 

errs #-5. 

[«H1E1 8] 
[ffliEW^#S*] WJBBS 
[ttlEMfcJSl*] 00 4 7 

[*tiErt§] 
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[0 0 4 7] ^Bj^RjfcJSeic&^x/v&aige 

iB5jtegg)S£fe Mics^ixr »tf> e— ? i&m<& 
toipg £ s x r t ^ z m-k i--? x / \ 2 «cstex i* o x/ \«) s 

yi:*iJBr-r^«ltg£*-r^ci:£^mtL-CO-S. Ox 

*A%iL^f— >j&^A<#«L. mo*-0>t°— *j£^j!>< 

rtlct7X/\A<#ft-r^,,t:fiJBrL. Mo tf— > jfi&#j>jfg 
<Di|i£&;LTO-50>-e, HKSft^+ifcOx/Nd^ticStett 

c r a t m m ■$ h c t &x- # -s o 

[|fiE*f£UiS«] 00 4 8 

[0 0 4 8] *^B^(7>li^7|C^^Ox/\^ai^a 
I*. -7X/\^ffi{4a«>> Ox/N^jR$fl-r'<^«5ffl^lc± 



■7 x/ \<©sj3#>J]xi&ii3fa> -7 x/ not i: fJ®f f -5 tttt 

iseHicM-o raitaaifc $j$pm&$gt mm u 

■5 x/ (zilXSSSfl $ *iT A'fit ttJBlz fc £ 

<!: BTT 3 - <t A<T- £ . *flf «0> 0 x r\(0^f £ Rfrit 

•e#5o -a 7 

[*£**#&&] gauss % 

[ISiE*J#USa€] O 0 4 9 " ' 

[ttiETJxfe] SEM 

[ffliEW^] 

[0 0 4 9] *^^<©»*^8IC^i,^Xy\^tlS^S 

i*. -7x/v&ajtesa>. ox/^Jixartt-^ssBiri.cijL 

Ls 7l/\++ 'J 7©«Xli/<-f < >^7-f >t 

Lt^^iatsct^^ ox/x^igeiaj^R&jJi 
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